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A Preliminary Investigation of Online Education, Online Students,
and their Learning Outcomes
Apiwan Dejnaronk, Department of Management Information Systems
University of Illinois at Springfield, adejn1@uis.edu
communication network (Kearsley 1997). A network is
not limited to a local area network (LAN) but also the
global network such as the Internet. An online classroom
or so called virtual classroom can be conducted within a
particular organization via its intranet or LAN. This
allows participants who have access to LAN to attend the
classroom. On the other hand, the type of network used
for a virtual classroom at the university or college level is
typically a public network such as the Internet. Unlike
the private network, the Internet is easily accessible
through a telephone line and is available to anyone for a
small or no cost. The remaining of this paper focuses on
the Internet as a communication medium used in the
virtual classroom.

Abstract
Online education is a form of teaching and learning
that takes place via a computer and communication
networks (Kearsley 1997). The Internet and its related
technologies provide an additional option for students to
take classes virtually anytime and anywhere. This study
reports a quasi-experimental comparison of learning
outcomes between a group of on-campus students and a
group of on-line students. Both groups took the same
course conducted by the same instructor during the same
semester. They received the same set of assignments,
quizzes, and examinations. This study has found that
students who attend an on-line section has better overall
grade than those who attend an on-campus section. It
appears that students can successfully learn the course's
fundamental concept in the on-line environmental setting.

Under the online environment, instructors and
students are able to connect and communicate both
synchronously and asynchronously. Synchronous
communication requires participants to meet at the same
place and time. Web-based technologies that enable this
type of communication are chat rooms, instant messages,
NetMeeting, and audio chat. On the other hand,
asynchronous communication allows a conversation to
take place at anytime and any place without the presence
of participants. This can be conducted via email and an
online discussion forum such as Web Board, WebCT, and
Blackboard. With the Internet-enabled online education,
students who want to pursue their degree now have more
options, but they are not limited by fixed schedule and
geographical distance.

Introduction
The Internet and web-based technologies enable
changes in the way people learn. Students no longer need
to attend a class online at the prescheduled time and
location. With a vast amount of information on the World
Wide Web (WWW), the students have access to materials
outside their classroom and library. Instructors no longer
need to schedule an office hour or to prepare for a face-toface meeting. Lecture and discussion between students
and an instructor can be done online anytime and
anywhere via the Internet.

Previous Research

Distance education is continuously evolving
(Albernathy, 1998). In the mid 19th century, students took
a correspondence course via the mail system. In the early
20th century, radio and television channels were options
available for distance learners. Later in that century,
video conferencing and satellite communication have
been used to deliver coursework. Today, many colleges
and universities begin developing and delivering their
courses through the Internet, known as 'online education'.
Furthermore, businesses and militaries create an online
training program that allows trainees to take a course
remotely anytime and from any location around the
world.

The issue of effectiveness of communication medium
in learning outcome is critical (Bates, 1986). It is
believed that students with different learning styles
perform differently when a certain instructional medium
is used. Based on experience, researchers point out that
distance learners perform better than on-campus learners
(Gubernick and Ebeling, 1997). According to Sonner
(1999) who reported the results found in his experimental
study, students who took their capstone business course
via television and radio had higher grades on a
standardized test than those who took the same course on
campus. Most studies of communication medium
effectiveness in a distance education setting are done in
the area of using a mail system, a television and/or radio
channel, or a satellite-based system as a means to deliver
courses.

What is Online Education
Online education refers to any form of teaching and
learning that takes place via a computer and
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school of business, currently offers an online education
option in addition to a regular course schedule. To date, a
total of ten graduate-level courses are offered online as
well as on campus. The number of online course is
projected to increase in the near future.

In the past few years, the use of Internet and its related
technologies to assist and even to supersede the traditional
way of teaching and learning has become increasingly
prevalent in higher education. However, research on the
effectiveness of the Internet on students' performance has
reported a mixed result. One study conducted by
Carswell (1997) did not discover any significant impact of
the Internet on learning outcomes of online students. On
the other hand, the University of Phoenix asserted that its
online graduate students received standardized
achievement test scores 5 to 10 percent higher than oncampus students who were in the similar program at three
Arizona public universities (as quoted by Schulman and
Sims, 1999).

Besides a regular schedule, students may choose to
take an online course offered via the Internet. Two
additional requirements are imposed on online students.
First, they are required to have an access to the Internet
and an electronic mail (email) account. Since our on-line
program is still in the primary phase of implementation,
many issues such as students' identity and assessment
have not been resolved. This leads to the second
requirement of having on-line students visit the campus at
least twice a semester in order to meet face-to-face with
each other and the instructor, to take exams, and to
conduct a presentation.

Currently higher education institutions are
increasingly focusing on online education. Peterson's
guide reports that nearly four hundred accredited colleges
and universities in North America are using the Internet in
classroom instruction (Velsmid, 1997). Research
Universities I (R1edu.org), a non-profit organization, has
created a web site containing links to many North
America's major research universities that are now
offering distance education, including video- and webbased instruction. In the meantime, demand in the market
for online education is highly increasing. Potential
students for an online course are, for example, a single
parent, a person who frequently travels, and a working or
full-time mother who want to pursue their degrees but are
not available during the class schedule on campus. As the
trend toward online education becomes prevalent, there is
an urgent need to examine learning outcomes of online
students.

Data was collected from every student who enrolled in
on-line and on-campus sections of Introduction to MIS
course, opening for both MIS major and non-major
students. Each section was a 4-hour credit, 16-week long,
and taught by the same instructor. The same textbook and
additional readings were assigned to both sections. Every
student had to take two tests and conduct one final
presentation on campus. The instructor scheduled the
meetings for a group of online students separately from a
group of regular students. At the end of the semester,
everyone was required to submit an individual written
assignment of which topic was pre-approved by the
instructor.
In the virtual classroom setting, the Internet and webbased technologies such as electronic mail, Web Board,
and chat room were used as communication media. Email
was used regularly to make an announcement or to send a
message to a certain student. Web Board was a webbased tool that was used as a forum where the instructor
and students discussed specific issues without being
present at the same time. Everyone was able to view and
comment on each other's work. All materials such as
lecture notes, Power Point slides, and online quizzes were
accessible through the Internet. Assignments were
mixture of individual and group projects. Online students
were encouraged to use any type of web-based tools (e.g.,
email, Web Board, and chat room) to collaborate with
their team members.

Assumption
Several assumptions were necessary before this study
began. First, it was assumed that instructors and students
who participated in the virtual classroom had access to the
Internet. Since online instructional materials such as
lecture notes, power point slides, and quizzes were
delivered via the Internet, information technology
infrastructure (e.g., computer hardware and software, and
telecommunications networks) for online education
needed to be already in place. Second, it was assumed
that language and culture differences were not barriers in
the success of learning outcomes. In our virtual
classroom, English was used as the main and only
language. Every participant was expected to read and
write English fluently. The next section describes the
methodology used in this study.

In the traditional classroom setting, the instructor met
face-to-face with students once a week. Lecture notes and
Power Point slides were used during the class meeting.
On-campus students have access to the same set of
quizzes that were available for on-line students. Although
the on-campus students had email accounts, they
preferred to contact with the instructor via phone or in
person. A set of questions similar to what was posted on

Methodology
Data were gathered from graduate students majoring
in Management Information Systems (MIS) at a small
mid-west university. Department of MIS, located in the
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the Web Board was used to stimulate discussion with the
on-campus students. For class discussion, both on-line
and on-campus students were encouraged to express their
opinions freely.

Table 1. Scores of On-line Students Comparing to
On-campus Students
Individual
Asgn 1

Data Analysis and Result

Individual
Asgn 2

A total of 37 students registered for the Introduction
to MIS course in fall semester. The online section had 20
students and the regular section contained 17 students.
The students chose their section on a voluntarily basis.
The average age of the online group was 33 and of the oncampus group was 27. Majority of online students
resided 30 miles away from the campus. They spent on
average 5 hours a week to read course materials, respond
to questions posted by the instructor, and review other
students' posting.

Group
Asgn 1
Group
Asgn 2
Test 1

Test2

During the semester, every student needed to submit
two individual assignments and two group assignments.
The same assignments' instructions were given to both online and on-campus sections. On-campus students handed
all assignments in class while on-line students submitted
their assignments via email. For a group assignment, the
on-line students were asked to post their assignment on
the Web Board so that everyone could share their answer
and post a comment if necessary.

Final
Grade

Online
Regular
Total
Online
Regular
Total
Online
Regular
Total
Online
Regular
Total
Online
Regular
Total
Online
Regular
Total
Online
Regular
Total

Mean
90.05
88.76
89.46
93.18
88.71
91.12
90.80
97.98
94.10
96.28
95.41
95.88
85.00
79.18
82.32
90.25
89.52
89.91
91.10
88.45
89.89

SD
5.04
2.54
4.08
4.31
7.91
6.54
6.52
1.93
6.10
4.02
2.96
3.55
6.05
9.91
8.46
8.53
8.35
8.34
4.35
4.53
4.55

Min
85
83
83
81
87
81
80
93
80
84
87
84
70
60
60
76
71
71
84
81.6
81.6

Max
100
95
100
97
98
98
100
100
100
99.6
100
100
96
93
96
100
100
100
100
96.41
100

Discussion
Online education has become increasingly pervasive
in higher education. As more online programs proliferate,
the key question is whether quality of such instruction is
comparable to that of the traditional way of teaching and
learning (Schulman and Sims, 1999). This study finds
that students in the on-line section, on average, had the
overall grade 2.65 percent higher than those in the oncampus section. It appears that on-line students who
actively participate in the Web Board's discussion
perform better in individual assignments and exams than
on-campus students.

Both on-line and on-campus students took two exams.
On-line students came to campus to take both exams since
we did not have a test center available outside the
campus. The final scores were computed based on four
categories: assignments, exams, participation, and a final
project. Each category was assigned different weights.
Mean and standard deviation of four assignments, two
exams, and final grade are displayed in table 1.
From table 1, the online group's mean scores in all
categories except group assignment 1 were higher than
those of the regular group. This was understandable
because for most on-line students, this was the first time
they collaborated with their team members online using
group collaboration tools such as email, chat room, and
Web Board. Some students were not familiar with these
tools and the unstructured format of on-line collaboration
forum where they could not engage in face-to-face
conversation. The problems facing the on-line students in
their first group assignment had led to the lower average
score than that of the on-campus students. Once the
online students became familiar with the tools and on-line
group format, it was seen that they performed better in the
second group assignment.

Once students become familiar with a variety of
teaching/learning tools used in the virtual classroom,
online education can be very effective way of learning.
Before the students excel, however, they have to
overcome the difficulty of learning how to use a new tool.
From Table 1, the on-line students on average did not do
well in the first group assignment due to unfamiliarity
with an on-line collaboration format. A few students still
preferred to meet face-to-face with their group members,
but after the instructor explained the purpose of group
assignment to them, they agreed to work together on line.
After experiencing with the first group assignment, the
on-line students obtained improved scores in the second
assignment (6.04 percent improvement), even better than
those of the on-campus students. This result supports the
conclusion of many previous studies that online learners
earn higher scores than traditional learners (Schutte 1997
as quoted by McCollum 1997; and Vasarhelyi and Grahoa
1997).
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freely while the instructor directs and stimulates
meaningful conversation. In my experience, such
freedom and responsibility can promote learning through
knowledge sharing.

There are three factors besides the media difference
that may have a confounding effect on the outcomes.
First, students chose the online section on a voluntarily
basis. Second, most on-line students took this as the first
online course. They were very enthusiastic and spent
more time and effort in the on-line class than in the
regular class. Many students admitted that the reason
they worked harder in the on-line course was simply
because they felt like they were being separate from the
instructor and had to study independently. Thus, they put
more effort in their class preparation. The last factor is
that all on-line students work full time and some have
experience in the information systems field whereas
seventy percent of students in the on-campus section are
full time student or work part time. The on-line students
appear to be more mature and experience than the oncampus students.

As the Internet becomes increasingly used throughout
the world, the shift from the traditional classroom to the
virtual classroom will be "an inevitable result" within and
outside the academic arena (Leonard, 1999). On-line
education has reached into a business arena seeking
corporate partners to deliver on-line courses. For
example, University of Maryland University College has
founded a for-profit company to market their on-line
programs, and New York University has already founded
a company called NYUonline (Carnevale, 1999). As
colleges and universities become increasingly interested
in delivering courses via the Internet, they need to be
cautious because outcomes of online education has not
been yet established itself as being unequivocally
successful. To ensure the success of online education,
university administrators, students, and faculty members
must work cooperatively (John et al. 1998) to bring all the
complexity of online education into a successful and
accepted method of delivering education.

Conclusion and Future Direction
The limitation of this study is that the findings
presented here are based on students at one particular
university and may not be generalizable to students at
other universities. Furthermore, to generalize these
results to other online courses may not be applicable
because data was gather from only one graduate-level
course. Besides, there are many factors such as age,
gender, and student's work experience that have not been
taken into account when examining learning outcomes of
on-line students as compare to those of regular students.
Therefore, it is recommended that the future research be
conducted collecting additional sample and considering
different factors that may affect on-line learners'
performance.
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